ORGANIZATIONAL MEMORY The Organizational View of Memory
Envisioning memory as an organizational phenomenon is consistent with a growing body of literature that suggests organizations process, use, and store information, and that these collective activities can be seen as distinct from individual manager activities (Cohen and Levinthal 1990, 1994 The notion of collective mental processes has been appropriately criticized as encouraging reification and generalizations of individual phenomena to group actions. However, organizational memory, as embodied in organizational artifacts and procedures, seems to clearly distinguish organizational from individual memory. For example, standard operating procedures can drive behavior even when people within the system no longer have individual memory of the experiences that generated the routines (Levitt and March 1988) . Moreover, in some cases, groups may develop collective processes to accomplish tasks, even when individual members are not aware of the process (Hutchins 1991) . Organizational memory, then, is not simply the sum of the memories of organizational members, because it may involve the interaction of several people, or even reside outside the awareness of specific people.
Organizational Memory Forms, Roles, and Characteristics
Forms. We propose that organizational memory may be manifested in three basic forms (Garud and (Martin 1982) . For example, Epson promoted the shared value of aiming for "40% improvement" in its new product development activities (Imai, Nonaka, and Takeuchi 1985) .
Second, organizations learn from experience particular ways of doing things that become encoded in formal and informal behavioral routines, procedures, and scripts (Cyert and March 1963) . Formal routines may be reflected in standard operating procedures (Winter 1987) or in managerial and technical systems and capabilities (Brown and Eisenhardt 1995; Leonard-Barton 1992); informal routines may involve scripted interactions (Orr 1990; Seeley Brown 1993) . New product development routines may, for example, guide the types of information-sharing mechanisms used (Eisenhardt and Tabrizi 1995) or specific project steps such as prototype production. They may also direct the overall development process itself, such as when key go-no-go decision points become required steps or when the ISO (International Organization for Standardization) 9000 routines for documentation become standard procedures. Imai, Nonaka, and Takeuchi (1985) , for example, describe the "rugby approach" used by Honda teams, which involves the entire team running the full length of the new product development process, in contrast to a "relay approach," which involves functions handing off the product at distinct times. Likewise, Orr (1990) observes informal information sharing routines among Xerox service representatives who repeatedly gather around a communal coffee machine to share their field experience.
Third, memory is found in an organization's physical artifacts, which embody, to varying degrees, the results of prior learning ( Characteristics. In addition to memory forms and roles, organizational memory can be viewed as having several dimensions or characteristics: amount, dispersion, accessibility, and content. The level, or amount, of organizational memory refers to the amount of stored information an organization has about a particular phenomenon. High levels of experience in a product category or the accumulation of knowledge or skills indicate higher levels of memory. An abundance of memory has been theorized to influence a firm's demand for new market information (Dickson 1992; Sinkula 1994) . Regarding this point, Weiss and Heide (1993) find that the greater the prior experience of organizational buyers, the less likely they were to engage in information search activities.
Organizational memory also varies in the degree to which it is dispersed, or shared, throughout the organization. As Walsh and Ungson (1991, p. 62) note, "organizational memory is not centrally stored, but distributed across different retention facilities." Organizational memory by its nature involves some degree of dispersion throughout the organization. However, there may still exist variance in the degree to which organizational members adopt firm knowledge and skills, which is determined, in part, by how firm activities are designed and structured to facilitate diffusion across the organization ( 
A Definition of Organizational Memory
Using this review as a basis, we define organizational memory as collective beliefs, behavioral routines, or physical artifacts that vary in their content, level, dispersion, and accessibility. This view of memory is consistent with that of 2Although our approach focuses on the degree of dispersion, dispersion could be further conceptualized as a multidimensional construct that also reflects the structure of that sharing. The structure of information distribution may include, for example, one-way or two-way transmissions and horizontal or vertical structures. Hence, we include a variable in our model that may partially control for the effects of the structure of information-sharing activities within the firms we studied.
3Following Deshpand6 and Webster (1989), culture is reflected in an organization's values and norms. Therefore, if culture is the source, memory content will have a value or norm component. However, as conceptualized, organizational memory is much broader than organizational culture, because, in addition to values and norms, memory includes behavioral routines and physical artifacts that reflect prior learning. Day (1994, p. 44) , who defines organizational memory as "a repository for collective insights contained within policies, procedures, routines, and rules that can be retrieved when needed;" but is more circumscribed than that of Walsh and Ungson (1991) , who suggest that organizational memory is composed of the structure of its retention facility, the information contained in it, its effects, and the information acquisition and retrieval processes.
CONCEPTUAL FRAMEWORK
Our conceptual framework focuses on how two organizational memory dimensions, level and dispersion, influence the success of new products. These dimensions were selected because, as we subsequently suggest, both have been described in the literature as having a positive effect on new product development activities. However, our framework suggests that the effect of these memory factors depends on what type of new product outcomes is being examined and on whether the firm operates within a turbulent environment.
In discussing this framework, we first introduce the two focal new product outcomes investigated here. Second, we present the effect of organizational memory level and dispersion on each new product outcome. Third, we discuss the moderating effects of environmental turbulence on the organizational memory-new product outcome relationships.
Focal New Product Outcomes
The two new product outcomes that we investigate are new product creativity and new product short-term financial performance. New product creativity refers to the degree to which a new product is novel and has generative capacity (i.e., the potential to change thinking and practice) ( An important alternative possibility is that memory actually could enhance creativity. For example, research on related topics suggests that some forms of creativity thrive in the presence of memory. For example, organizational improvisation, which involves firms acting extemporaneously without a plan, has been described as involving the recombination of routines to produce novel outcomes (Weick 1993a, b) . More generally, research on adaptation has stressed the recombination of prior routines as a crucial source of novel activities (Holland 1975 Another stream of research suggests that lack of memory dispersion or heterogeneity within organizations should have a positive effect on innovation and creativity (Burgelman 1983; March 1991; Quinn 1986). From this perspective, groups with similar values, identical information, or overlapping competencies should be less capable of producing actions that deviate from their prior activities than would more heterogeneous groups (Gigone and Hastie 1993). In addition, some researchers have suggested that much organizational innovation comes from recombining routines or ideas in new ways or by mixing routines that were previously separate (Nelson 1982; Nonaka 1990 ). This line of reasoning implies that high memory dispersion could inhibit creativity because it would reduce heterogeneity in the organization, which, in turn, restricts the number of routines, ideas, and competencies available for recombining or for generating new actions. The early marginalized roles of product champions for Post-It notes or Hitachi lasers embody this idea (Garud and Nayyar 1994; Peters 1988).
One way to reconcile these conflicting perspectives and findings is to propose a curvilinear relationship between memory dispersion and new product creativity, in which moderate levels of dispersion promote the highest levels of new product creativity. Moderate levels are predicted to promote the greatest creativity because organizations have both the breadth and cross-fertilization that dispersion provides while maintaining some heterogeneity among members. Under these circumstances, members share a language and understanding of problems and solutions but retain some distinctive skills and knowledge. This view is supported by conceptual literature on group performance that suggests that too much diversity restricts communication but too much similarity may restrict the range of observations available for recombination (Katz and Allen 1982) , and by Fiol (1994) , who suggests that team diversity and unity jointly promote higher levels of collective learning. Under this form of the relationship, moderate levels of dispersion have elements of both heterogeneity and homogeneity and therefore maximize new product creativity.4
H3: There exists a curvilinear relationship between dispersion of organizational memory for a new product domain and new product creativity such that moderate levels of dispersion produce the highest levels of new product creativity and high and low levels of dispersion result in lower levels of new product creativity.
Although a curvilinear relationship is expected for the effect of memory dispersion on new product creativity, memory dispersion is expected to have a positive linear relationship with the short-term financial performance of new products, because high levels of dispersion increase the effectiveness and efficiency of decision making and implementation. In fact, as dispersion levels increase, the team's mental model becomes unified, which results in timely, costeffective decisions that help realize a firm's new product financial goals. Moreover, as was reviewed previously, the literature on information-sharing mechanisms in cross-functional efforts, such as total quality management and quality function deployment, suggests that shared knowledge and vision improve the short-term financial performance of product development activities by enhancing cross-functional understanding and cooperation (Day 1994; Griffin and Hauser 1993; Hauser and Clausing 1988; Imai, Nonaka, and Takeuchi 1985), as well as by improving team efficien4It would also be reasonable to argue that the form of this curvilinear relationship should be a U-shaped curve, in which high and low levels of dispersion promote the highest levels of creativity. Nevertheless, we chose to integrate both of the literatures and in so doing, believe the best representation of the relationship is an inverted-U. This form suggests that moderate dispersion has elements of both heterogeneity and homogeneity, and therefore maximizes new product creativity. cies in making decisions and taking action. This does not mean that the team is making the most creative decisions, which we believe will happen under moderate dispersion levels (H3). Therefore, the creativity-dampening risks of too much dispersion will not have the same impact on shortterm financial performance, because cross-functional efficiencies are maximized, not compromised, in high dispersion level groups.
H4: The greater the dispersion of organizational memory for a new product domain, the greater the new product short-term financial performance.
The Moderating Effect of Environmental Turbulence
The turbulence associated with an organization's environment is expected to moderate the effect of organizational memory on new product outcomes. One of the most fundamental tenets in theories of organizational learning holds that the value of organizational memory is contingent on the setting in which the organization operates ( 
METHOD Sample and Procedure
The initial sample consisted of 396 firms in the 1992 Advertising Age list of top 200 advertisers. After eliminating firms for which the questionnaire was inappropriate (i.e., no new product development occurred), the overall sample was reduced from 396 to 300. Of the eligible sample, 92 firms (31%) responded. In terms of process, three weeks following the first mailing, nonrespondents were telephoned, reminded of the questionnaire, and encouraged to complete and return it. Two weeks following the calls, a second mailing was sent to nonrespondents. No systematic differences were found between those who responded before and after the second mailing (Armstrong and Overton 1977).5
Vice presidents of marketing were used as informants because of their organizational knowledge and access to strategic and financial information (Aguilar 1967) . Informant firm tenure levels averaged 18 years, which is comparable to other samples of informants at this level (Larwood et al. 1995) .6 When completing the survey, informants were asked to focus on the most recent product development project that had been in the market for a minimum of 12 months for which their division was responsible. If new products did not fall under their purview, informants were asked to forward the questionnaire to the appropriate vice president in their division. All questions regarding the organization, then, focused on the division as the unit of analysis.
Measurement
Appendix A contains all of the measures and their sources. Memory level was operationalized by measuring the amount of knowledge, experience, and familiarity an organization has in a product category. Memory dispersion level was measured by the degree of consensus or shared knowledge among new product participants. The assumption underlying this approach is that when organizational memory is dispersed, members' beliefs would intersect or converge on a particular topic. If, for example, informants noted that there was little consensus among people working on the product, a reasonable conclusion would be that team members' beliefs were based on different assumptions, experiences, and information. Note that this approach to measuring memory dispersion reflects the collective underpinnings of organizational memory. That is, the defining element-degree of convergence-is assessed as a property of the collective. 61nformant tenure levels were not collected during the initial administration of the questionnaire. However, half of the organizations were subsequently telephoned and this information was gathered as a safeguard to ensure that respondents had enough organizational experience to be capable of assessing organizational memory, though recent evidence has found an insignificant relationship between firm tenure levels and executives' articulation of their corporate visions (Larwood et al. 1995). variables: the two organizational memory measures, the two new product outcomes, and the two environmental moderators. Because of the small sample size, this approach was chosen over examining all variables in a six-factor model, which violates the recommendations made by Bentler and Cho (1988) Within these three models, discriminant validity was assessed by constraining and freeing the phi coefficient. The model with the free coefficient was found to be superior to the fixed coefficient for the two organizational memory variables AX2(l) = 9.18, the two new product outcomes AX2(1) = 11.34, and the two environmental moderators AX2(l) = 13.42, suggesting independent constructs. In addition, because the memory measures are new, discriminant validity was assessed and found between the memory variables and measures of individual manager use of information (Deshpande and Zaltman 1982), organizational use of information (Moorman 1995) , and different forms of organizational culture (Deshpand6, Farley, and Webster 1993).7 Finally, the reliability of the measures was found to exceed standards for acceptance.8 In Table 1 , we present psychometric information and a correlation matrix of all measures.
General Theory Testing Approach
The hypotheses were examined in two regression models, with the two new product outcomes as dependent variables. Following accepted guidelines for examining interactions, for each model, the main effects associated with the two organizational memory variables and turbulence were entered in addition to their interaction effects (the product of the memory variables and the moderators). Following the conceptual framework, a quadratic form of the memory dispersion variable also was entered in the model with new product creativity as the dependent variable. The main effect variables were mean-centered before we constructed the interactions and quadratic versions to reduce the potential effects of collinearity (Cronbach 1987 ). Significant interactions were investigated with the slope analysis procedures specified in Aiken and West (1991) to improve understanding of the coefficients. These procedures enable significant relationships to be understood at different levels of the continuous moderator variables without creating categorical 8The only exception, memory dispersion, also could be argued to be a reflective, rather than a formative, scale. This status would suggest that conceptual considerations regarding construct space coverage, and not reliability assessments, should be the evaluative criteria. versions. For both models, variance inflation factors were estimated to examine collinearity and found to be below harmful levels (Mason and Perreault 1991). In addition to these predicted effects, organizational bureaucratization also was entered as a control variable in the models for the reasons described previously. Table 2 presents model estimation results.
RESULTS

Overview
Results show that, overall, the two models were significant: new product short-term financial performance (R2 = .310, F(9,83) = 4.135, p = .0001) and new product creativity (R2 = .255, F(10,82) = 2.816, p = .0001). As was noted previously, in testing the interaction hypotheses, the main effects associated with the moderator variables (market and technological turbulence) must be entered into the regression model (Pedhazur 1982) . Therefore, several nonhypothesized main effects also are noted. Results indicate that technological turbulence has a significant positive main effect on new product creativity (b = .204, t = 2.286) but no effect on new product short-term financial performance. Market turbulence has no main effects. Finally, the control variable, organizational bureaucratization, has no effect on the short-term financial performance of new products and a marginal negative effect on their creativity (b = -.200, t = 1.837)
The Impact of Organizational Memory Level
The first two hypotheses examine the effect of organizational memory level on new product outcomes. Hl predicts that higher levels of organizational memory reduce new product creativity.
Results indicate a nonsignificant relationship between memory level and new product creativity, which fails to support Hi, though the relationship is in the expected direction (b = -.089, t = -1.123). H2 predicts a positive effect for organizational memory level on new product performance, which the results support (b = .258, t = 2.787).
Considering the effect of technological turbulence, H5a and H6a predict that the greater the technological and market .255 2.816* Note: The degrees of freedom for the new product short-term financial performance model were (9,83), whereas they were (10,82) for the new product creativity model. Standard errors are in parentheses. *p < .05. tp <.10. aFollowing Pedhazur (1982) , the main effects associated with both the interactions and the quadratic terms must be entered into models examining interaction and quadratic hypotheses. bOrganizational bureaucratization is a control variable reflecting the structure of organizational information sharing activities. cH3 predicts an inverted-U relationship.
turbulence, respectively, the weaker the positive relationship between organizational memory level and new product short-term financial performance. Results indicate no significant interactions between memory level and either type of turbulence on financial performance (see Table 2 ), which suggests that memory level positively influences new product performance in this sample regardless of environmental turbulence. These results fail to support H5a and H6a. Likewise, H7a and H8a predict that technological and market turbulence, respectively, weaken any negative effect of memory levels on the development of creative new products. Results indicate no interaction between memory level and turbulence on creativity in these data.
The Impact of Organizational Memory Dispersion
The second set of hypotheses focuses on the effect of organizational memory dispersion on new product outcomes. H3 predicts that a moderate level of memory dispersion promotes the highest levels of new product creativity. Table 2 ).
DISCUSSION
We provide an initial attempt to fill arr important gap in the new product literature by expanding our vision of organizational memory in the new product context and exploring some of its effects using systematic quantitative data.
The Nature of Organizational Memory
An important first contribution of this work is the finegrained description of organizational memory forms, roles, and characteristics. Although many of these issues have been discussed in other research (e.g., Walsh and Ungson 1991), we systematically integrate these concepts into a definition of organizational memory, which results in several important advances. First, we describe three ways in which memory may be manifested: as shared beliefs, behavioral routines, and physical artifacts. Second, two distinct memory roles were identified-both interpretive and action guidance roles. Third, four distinct dimensions of organizational memory were identified, two of which were examined empirically in this research. Fourth, this view of memory extends prior work by Walsh and Ungson (1991). On the one hand, it reaffirms their emphasis on the multidimensional character of memory, and the subtle processes involved in creating and sustaining it. On the other hand, our framework diverges from their emphasis on memory as part of an interpretive system. Specifically, our approach gives memory standing as an organizational feature that can be deliberately created and modified, and whose features can materially affect firm outcomes.
Further research could fruitfully assess the effects of other memory characteristics on new product activities. For example, further work could examine the competitive implications of different levels of procedural and declarative memory content. The contrasting possibilities can be seen in the classic example of the early development of the VCR, when Ampex held crucial tape recording patents (declarative memory) but lacked crucial product development skills (procedural memory) for the mass market. In contrast, Sony, JVC, and others had relatively weak scientific (declarative) memory regarding some key aspects of tape technology (Lurie 1987 ). However, these firms used powerful electronic product development skills (procedural memory) to develop commercial VCR products after gaining access to Ampex's knowledge. Because the procedural memory content was less easy to imitate than the declarative memory content, U.S. firms were not able to replicate quickly the content of the memories of the Japanese firms, which resulted in U.S. firms' inability to compete successfully in this product market (Lurie 1987; Teece 1987 ).
The Link Between Memory and New Product Development Outcomes
In our empirical study, we explore how two dimensions of memory-level and dispersion-affect two different new product outcomes: financial performance and product creativity. Two broad findings emerge. First, memory may influence financial performance and creativity in different ways. Second, environmental turbulence appears to moderate memory's impact on performance. In particular, higher memory dispersion did not enhance financial performance under conditions of market turbulence, whereas it actually harmed creativity under conditions of technological turbulence. These broad findings, along with more specific features of these relationships, point to important priorities for practitioners seeking to improve product development processes by enhancing organizational memory, and suggest fruitful areas for further research. Before considering these issues, however, it is important to note the aspects of this study that should be kept in mind while interpreting these results. For this initial empirical study, we used single informants at high levels of the organization to achieve a broad organizational view. Although the use of multiple informant designs remains the exception in most marketing studies, such an approach would provide a better test in some respects, though such designs are not without their methodological concerns. Despite these concerns, future studies might profit from seeking multiple informants to enhance the validity of organizational memory measures (Bagozzi and Phillips 1982) .
In addition, that our informants assessed new product development projects after their completion raises the potential of a retrospective justification bias. This would occur if informants, knowing the outcome of projects, tended to give responses for the independent variables consistent with their knowledge of the outcome. Our informants provided their assessments of these variables in the context of other measures, thus making it less likely they would pay attention to the congruence of their assessments with new product outcomes. Moreover, survey questions were designed to focus informant attention on the appropriate time period for each variable, in part to help avoid this effect. Nonetheless, further work could fruitfully seek to measure memory variables before project outcomes are known to alleviate such concerns.
Finally, our data show meaningful variance in terms of organizational memory and project outcomes, which reduces concerns about limited scope in our sample. However, assuming our sample of projects is representative of product development projects in general, it is likely to contain a large proportion of projects involving the modification of existing products. Therefore, our results may not be generalizable to more radical projects. Hence, an important avenue for further work would be to determine if our results are replicated in samples with higher proportions of more radical projects. These issues notwithstanding, the study's results offer interesting implications for both practitioners and marketing theorists, which we next consider.
New Product Outcomes
The effects of memory differ between the two new product development outcome dimensions studied here. In particular, memory level enhances relatively short-term (one year) financial performance, but not creativity. Market turbulence moderates the impact of memory dispersion on financial performance, whereas technological turbulence moderates the impact of memory dispersion on creativity, but not on short-term financial performance. This pattern highlights that memory may have varied effects on different features of product performance. There are additional indicators of success in new product activities, including customer measures and time-to-market measures (Griffin and Page 1993). By implication, the effect of memory level and dispersion may vary for these other outcome indicators as well.
One implication of our work for practitioners, then, is to underscore the importance of sensitivity to organizational memory's potentially distinct impact on different new product outcomes. Many firms are in the process of creating increasingly sophisticated organizational memory systems in which they make engineering drawings, parts specifications, costs, and other concrete features of prior products available to in-house designers and even vendors. Some firms also seek to institutionalize the new product development process itself through efforts to achieve ISO 9000 certification. Other organizations are experimenting with new organizational structures that affect the nature and availability of organizational memory (Womack, Jones, and Roos 1990). Our results support the importance of identifying which product outcomes the firm seeks to enhance and attempting to link these activities to memory in order to enhance specific outcomes over time.
The results also support the importance of careful attention to the multiple dimensions of new product outcomes in theoretical research. They are consistent with predictions that memory may have different effects on different outcomes, which reduces the likelihood that we will find a simple formula linking memory to new product outcomes. For example, research linking memory dimensions with key additional outcomes, such as timeliness, long-range financial outcomes, and whether a product becomes a dominant design, may offer potentially important frontiers for such work (Foster 1986 ; Schoonhoven, Eisenhardt, and Lyman 1990).
The Effect of Organizational Memory Level
Our research augments previous work concerned with the relationship between new products and a firm's existing competencies, which has often viewed knowledge assets as having unconditionally positive effects. For practitioners, our results support a great deal of the marketing strategy literature and practice by finding that a reliance on memory (which represents stored information and competencies) in new product development increases new product financial performance (Ansoff 1988; Montoya-Weiss and Calatone 1994; Rumelt 1974; Varadarajan 1983 ). However, we did not find active support for the prediction that high memory levels would detract from product creativity, but we did find that high memory levels failed to enhance creativity. Our finding that high memory level enhanced financial return but did not enhance creativity also reinforces practitioner concern about the possible dangers of formalizing new product development processes. Specifically, many firms are now formalizing new product development procedures, sometimes in pursuit of ISO 9000 certification or supplier qualification programs. Yet, to the degree a firm seeks to enhance new product creativity, formal procedures aimed at increasing the level of memory may have little or no value. These firms might want to look to other dimensions of their organizational memory (beyond just trying to capture the most information possible) in seeking to institutionalize their best practices.
Turning to theoretical issues, that high memory levels neither enhances nor detracts from product creativity in our study leads us to speculate that memory level may be less important than how flexibly or inflexibly a firm holds its knowledge (March 1979) . Further research could consider moderating factors in the firm's culture or structure that may reflect a flexible approach to what has been learned in the past or that encourage careful reconsideration of current routines and knowledge (Barabba and Zaltman 1991; Olson, Walker, and Ruekert 1995). In addition, the relationship between memory level and creative product outcomes may be influenced by stage of the new product development process, whether the organization uses a team approach, and the nature of the product itself. In addition, we believe it will be important to begin to study more systematically the actual processes through which memory level affects outcomes, through, for example, longitudinal study of the creation and deployment use of specific organizational routines.
The Effect of Organizational Memory Dispersion
Memory dispersion had a positive effect on both the financial performance and creativity of new products in this sample. Moreover, the impact of our measure of memory dispersion on new product outcomes was stronger than the impact of the measure of memory level. This implies that the degree to which knowledge and skills are shared among organizational members may be more important than the sheer amount of organizational memory in some settings.
Recall that we had predicted a positive effect for memory dispersion on product financial performance and a curvilinear effect for dispersion on product creativity. Our results support the former and show only a simpler linear effect for dispersion impact on creativity. The question of whether dispersion has a linear curvilinear effect merits further study, however. We utilize a simple measure of dispersion and do not attempt to characterize the structure of such dispersion. If memory is dispersed in a hierarchical manner (as opposed to a network fashion), its impact may vary. In addition, the lack of a curvilinear effect may arise from the scope limitations of our sample. For example, the maximum point in the curvilinear relationships may shift to some degree depending on whether a product is more incremental or radical.
Environmental Contingencies and the Effect of Memory Dispersion
Following previous theory and research that environmental turbulence has the potential to affect the value of memory, we introduce market and technological turbulence as moderator variables into our study. Although these factors did not moderate the impact of memory level, they did influence the way memory dispersion affects product outcomes.
We find that technological turbulence has an important effect on dispersion's impact on product creativity. In the presence of high technological turbulence, high levels of memory dispersion-which involves shared understanding and homogeneous knowledge-actually detract from creativity. This significant interaction provides a partial explanation for the conflicting literature on dispersion, suggesting that both high and low levels of dispersion foster creativity. Specifically, it implies that organizations may be better off with internal heterogeneity under conditions of high turbulence, because diverse pockets of knowledge and skills enable them to increase their probability of exploiting emerging opportunities.
This finding has two important implications for new product development practice. First, it provides further support for the commonly held view that in the presence of turbulence, heterogeneity may provide value (Burgelman 1983; Miner 1994; Tushman and Romanelli 1985) . In this case, heterogeneity of views among the team members enhanced new product creativity. This finding, then, supports the view that early in the S-curve of technological evolution, or during periods of radical transition, it makes sense to have some level of variety on teams to enhance the creative process ). This variety can be achieved through differences among team members in terms of functional background, product category experiences, firm-level tenure, or individual traits and perhaps even can be shaped by the information provided to the team by senior management (Cox 1993; Katz and Allen 1982; Nemeth 1986 ).
Second, under conditions of low technological turbulence, high dispersion (or homogeneity) actually enhances creativity. This finding implies that, in some settings, creativity may not require the addition of variation or disagreement among participants. Specifically, creativity in these settings may arise from either creative firm-level goals or development processes that permit participants to make creative use of their shared knowledge, such as when they recombine shared ideas into new forms (Nelson 1982 ; Nonaka 1990).
These results also imply that practices involving the utilization of stored information may need to vary when attempting to achieve creative outcomes in different environments. For example, in turbulent environments, creativity may be achieved by infusing varied knowledge into the product development process. Therefore, mechanisms for accessing specialized and divergent knowledge from internal or external sources, as well as processes for ensuring its usage, represent important challenges for organizations seeking creative new product development. On the other hand, we speculate that shared memory may result in new product creativity by recombining shared knowledge (Holland 1975). For example, Dougherty (1990 Dougherty ( , 1992 finds that successful new product groups were able to combine their perspectives, but only when they operated in a highly interactive and iterative fashion by participating in concrete tasks together and violating routines.
Environmental turbulence also moderated dispersion's impact on financial performance. Specifically, when market turbulence was moderate or low, dispersion enhanced financial performance. However, when market turbulence was high, dispersion had no effect on financial performance. This result, like the previous one, may imply that building valuable memory systems is harder under conditions of environmental turbulence. Specifically, if market turbulence reduces the value of organizational memory for financial performance, organizations may need to turn to additional information mechanisms to supplement the value of memory. Formal experimentation, rapid prototyping, and improvisation, for example, may represent processes that create new working knowledge in situations for which long-term organizational memory provides insufficient guidance (Eisenhardt and Tabrizi 1995; Moorman and Miner 1996; Weick 1993a).
Finally, we turn to the theoretical implications of our findings on the interaction of dispersion and turbulence. In general, the results reaffirm that turbulence can reduce the value of shared knowledge within organizations. However, we note that technological and market turbulence does not uniformly affect outcomes. Technological turbulence does not moderate the dispersion-financial relationship, for example, nor does market turbulence moderate the dispersion-creativity relationship. These findings suggest it may be time to address links between specific aspects of environmental turbulence and memory, rather than assume broad environmental features with uniform impact on organizational memory's value.
Overall, these results extend thinking that has tended to advocate either homogeneity or heterogeneity in organizational knowledge. For many decades, for example, it was assumed that specialization, which can be seen as fragmented organizational memory, was an efficient way to capture and use knowledge (Scott 1987) . Today, popular wisdom has reversed that assumption, often calling for shared knowledge and redundancy as a simple answer to produce new product success (e.g., Griffin and Hauser 1994; Nonaka 1990 ). Both our theoretical development and empirical results point to a more complex world. Further research could explore more carefully the precise mechanisms through which consensus and heterogeneity affect outcomes in different new product development environments (Guzzo and Salas 1995; Watcher 1983). More broadly, researchers may want to explore factors beyond variation among persons, such as the ways in which new, interactive information systems and new organizational designs affect the balance between heterogeneity and homogeneity in product development projects. Further research should also probe how these dispersion effects are influenced by their occurrence during certain stages of the new product development process. For example, it is widely assumed that heterogeneity is more useful in the early stages of the process, when new knowledge appears to be more necessary; however, we lack systematic empirical data supporting this view.
Finally, in considering the effect of memory dispersion, further research would benefit from accounting for its specific content. We speculate that if a firm's memory is dispersed, but contains primarily procedural knowledge about how to innovate, it could produce successful products even under turbulent conditions. However, we speculate that de- 
Market Turbulence
Jaworski and Kohli (1993) (Seven-point scale, where 7 = strongly agree and I = strongly disagree) *In our kind of business, customers' product preferences change quite a bit over time. *Our customers tend to look for new products all the time. *We are witnessing demand for our products and services from customers who never bought them before. *New customers tend to have product-related needs that are different from those of our existing customers. *We cater to much the same customers that we used to in the past.*
1!. Dependent Variables
Rate the extent to which the product has achieved the following outcomes during the first 12 months of its life in the marketplace. 
CONCLUSION
Recent theorizing on product development emphasizes the crucial impact of information processing on product success and the importance of organizational, in addition to individual, learning. A key result of learning is the creation of memory. Surprising, the literature presents a somewhat fragmented theoretical panorama for memory's impact on product development and almost no quantitative research on its direct impact on new product success. We argue that an organization's memory can best be conceptualized as having several distinct and independent dimensions. We examine the effects of memory level and dispersion on two key product outcomes: new product short-term financial performance and new product creativity. Although fewer than half of the hypothesized relationships were supported, our results do indicate that level of memory enhances product performance and that memory dispersion affects both performance and creativity. In addition, we find that memory dispersion can sometimes detract from creativity and have no influence on performance in the presence of high turbulence, whereas it can enhance creativity and performance when there is low turbulence.
These results imply that marketers must address not only the ongoing information-gathering processes for product development, but look deeply at the question of current organizational memory if they are to harvest the full value of organizational learning. Specifically, our data indicate that developing and sustaining valuable organizational memory may require attention not only to the appropriate levels of memory, but also to managing subtle aspects of memory dispersion and deployment.
Appendix B Organizational Memory Level
Definition: Memory level refers to the amount of stored information or experience an organization has about a particular phenomenon.
Example:
A new product development team has competed in a product category for an extensive period of time.
Measurement:
Memory level was measured by asking respondents to evaluate the amount of knowledge, experience, and familiarity the relevant organizational unit had in a product category prior to beginning the project.
Organizational Memory Dispersion
Definition: Memory dispersion refers to the degree to which organizational memory is shared throughout the relevant organizational unit. If memory is widely shared, memory dispersion is high. If memory is not widely shared, memory dispersion is low.
Example:
Members of a new product team have similar knowledge about the market, the product, and the new product development process.
Measurement:
Memory dispersion was measured by the degree of consensus or shared knowledge among new product team participants. Several aspects of the new product development process were listed and respondents were asked to rate the degree of consensus among the people working on the project.
